121 



1/20 



B4-256 
SCALABLE MANARRAY 1? r 
DATA BUS \ I 



SP 32b OATA 
MEMORY 




127— | — 



111 




FIG. 1 



SP LOCAL MEM. 
S OATA BUS 
INTERFACE 



PE CONFIG. 
REGISTER FILE 



SP CONFIG. 
REGISTER FILE 



^TOp 



LOAD 



ALU 



MAU 



INSTR. 
DECODE 
S 

iVLIW 
jCONTROL 



103 JH I-FETCH-Xpand UNIT (PC. 



BRANCH. EPLOOP. INTERRUPTS. 
MEMORY CONTROL] 




SP B-BIT 
INSTRUCTION MEMORY 





D-BIT 



102 



INSTRUCTION BUS 




157 



151 



PE LOCAL MEM. 
S DATA BUS 
INTERFACE 



PE CONFIG. 
REGISTER FILE 



123" 



\rcijPEOJJ 



STORE 



LOAD 



ALU 



MAU 



DSU 



I 



INSTR. 
DECODE 
S 

iVLIW 
CONTROL 



I 




PE1 
(PE01) 

VIM 
HxlGO 



FT 



\ PE 32b DATA 
MEMORY 



r 



153 



E3 



\7 



PE LOCAL MEM. 
S DATA BUS 
INTERFACE 



PE CONFIG. 
REGISTER FILE 




STORE 



LOAD 



ALU 



MAU 



DSU 



PE2IPE10) 



INSTR. 
DECODE 
S f- 

iVLIW 
CONTROL 



77 





PE2 
(PE10) 

VIM 
MxlGO 



Beast DATA BUS 
32-BIT/G4-BIT 



/ 



126 



157"' 




PE LOCAL MEM. 
S DATA BUS 
INTERFACE 



PE CONFIG. 
REGISTER FILE 



LOAD 



ALU 



MAU 



DSU 




PE3IPE11) 



FT 



INSTR. 
DECODE 
S 

iVLIW 
CONTROL 



I 




0 
1 



2 



3 



0 
1 



2 



3 



0 
1 



2 



3 



0 
1 



100 



J 



171 



2/20 



FIG. IB 



B-bits 




(2B+1) -bits 



s 

1-bit 
13 



ABBREVIATED INSTRUCTION 



ABBREVIATED INSTRUCTION 



C-bits 



r 



2-bits 
14 



Y 
99 



INSTRUCTION TYPE-2-A.B.C 

\ 

98 



3/20 




4/20 



FIG. 3 A 




300 



320 



321 



322 



i 



Manta-l 32-bit 
Evaluation 



Optimized 
Subset 
32b Processor 



Write normal ManArray Application Code using some rules 


^301 


(example rules) 


(example rules) 




With Selected 




•With Selected Instructions 


^302 . 


Instructions 




•16x32/8x64 CRF 






i 








Use Instruction Abbreviation TooL 


^-303 i 






i 1 





305 



Manta-2 B-bit 
Hardware Evaluation 



I 



Application-1 
Optimized Subset 
15b Processor 



i 



304 



Application-2 
Optimized Subset 
12b Processor 



306 



5/20 



FIG. 3B 



• 335 340 ' 



330 

7 
B-1 


t \ 

B-2 B-3 B-4 


, A 

B-5 0 


S/P 


1 0 0 


Store 


1 0 1 


Load 


1 1 0 


ALU 


1 1 1 


MAU 


1 0 0 


DSU 


1 0 1 


Control Flow 


1 1 0 


Set V and LV iVLIW 


1 1 1 


XViVLIW 



FIG. 3C 



1 

5 



1 
2 



1 
1 




350 



0 
0 



4-bit 
Style 
register 

351 



12-bit V b TM 
base address register 

353 



G/20 



FIG. 3D 



I/O SDRAM 
INTERFACE A FLASH 




360 




MDB< 
MCB< 




ManArray 
Peripheral 
Bus and 

Host 
Interface 



SP DATA 
MEMORY 



SP 32-BIT 
INSTRUCTION 
MEMORY 



381 



379 



PE LOCAL 
MEMORY 



I FETCH 
UNIT 



MANTA- 1 



PE1 



PE LOCAL 
MEMORY 



CLUSTER SWITCH 



PE2 



PE3 



PE LOCAL 
MEMORY 



361 



L. 




CO -PROCESSOR 
INTERFACE 



J 



7/20 



4 



FIG. 3E 



I/O SDRAM 
INTERFACE A FLASH 




385 



r 



PCI 
CONTROLLER 



I/O 
UNIT 



i 




MEMORY 
INTERFACE 



MDB<S 



MCB<S 



SP DATA 
MEMORY 



SP B-BIT 
INSTRUCTION 
MEMORY 



3B9 



387 



PE LOCAL 
MEMORY 





BUS INTERFACE 



SP/PEO 



I FETCH 
XPAND 
UNIT 



r 



393 



DMA 



=jl 



PE1 



CLUSTER SWITCH 



PE2 



PE3 



PE LOCAL 
MEMORY 



PE LOCAL 
MEMORY 



ManArray 
Peripheral 
Bus and 

Host 
Interface 



MANTA-2 



391 




CO-PROCESSOR 
INTERFACE 



L_. 



i 



8/20 

I I 




9/20 




10/20 



J 

*■ 



Lrj 



CD 







ro 




CO 




\ 


















CO 












cu 




* ■* 




ro — 












rvi 


— > CO 


ro 


CO 














* 1 1 1 












m 




CO 


CO 






t — ^ 




r — 


1 








CO 




CO 


CO 





























ro 
ro 

CO 

\ 














Disp MO 


ro 


Jpdate/I 










CO 


CO 


CO 


CO 


r-». 


^~ 1 — 


CO 




CO 


TM Offs 









CO LO I 

CO 

CO LO CO 

\\ s 



0 






CAJ 





















ZZ. cvi 




CU 




r-j 








CO 


rvj 


CO 


rvi 




ro 






^^^^^ 








cu 










CO 


CO 


CO 




^^^^^ 








r — 


















CO 


CO 








— \ 

















CO 
CO 

\ 


1 . 








CCJ 
C_3 








-•— • CO 
CO 
<_> 

c 


OJ 


.SignX.B 

1 9 1 


ro 


.Scale 
10 1 




, Pre/Post 
1 11 1 








CO 


1— 1 

' OJ 

CO 
CU 


CO 


CO 


1 — . 


I 


CO 


CO 


CO 






CO 








CO 

ro 

CO 

\ 




CO 

\ 




CO 

CO 


















1 1 

OJ 




Update/Disp 
2 111 












ze/CEl 
| 22 


C\J 




OJ 


Disp MO 

1 2 1 






CO 

CO 
OJ 


ro 


CO 




CO 


Jpdate/I 




CO 


CO 




An/e MO 
14 1 












cu ^ 


CO 


CO 




CO 


CO 




CO 


CO 


CO 


r--. 




CO 


i — . 




CO 


1 — . 


1 — . 


Rte MO 

1 IB 1 




1 — . 


Rte MO 

1 IB 1 




1 — 


Rte MO 
| 18 


CO 


CO 




CO 


CO 




CO 


CO 

1 


CO 






CO 


TM Offs 




CO 


TM Offs 




TM Offs 



























CO 
CO 

\ 




<=> 


CE1M0 
24 




rest MO 

1 B 


OJ 


.SignX.B 


CO 


.Scale, 
10 | 




.Pre/Post, 
1 11 1 






<__> 
i — i 


CO 


■ OJ 

C_> -* — 1 

cu 


CO 




1 — - 


Rte MO 

1; 18 | 


CO 


CO 


CO 


TM Offs 









CO 



CO 



12/20 



LO 



in 

CD 





CO 






OJ 


CO 


m 






^ CVJ 


lo 


co 


CD 


CO 




i — : 






co 


TM Offs 




^ — i 






m 

CO 
LTD 



o 


no 
















— 


















CVJ 


LO 


CO 












CVJ 




X 1 






en 


CO 




CO 


CO 






■ I. 






r — . 






£^ 










CO 


CO 





























LO 
CO 
LO 

\ 






r — 




LL_ 


CVJ 


CO 


CO 






'BitNum 
1 12 1 


m 


X 

CO 


CO 


CO 




CO 






CO 


TM Offs 

















CVJ 




CO 






reservei 




LO 




CO 




1 — . 








CO 


CO 


1 







r-— 

CO 
LO 

s 






r — 




OJ CO 


CVJ 


CO 


CO 


CVJ 




Rxe MO 

1 13 1 


LO 




CO 


r ; 




Rte MO 

1 IB 1 






CO 


TM Offs 









CO 
CO 
LO 

\ 














FieldLength 

13 12 


CVJ 


CO 


tarbit/ 




CO 




LO 


LO 




CO 


X 
CI 


1 — - 


CO 

*«— 1 




r — 




TM Offs 









LO 



CO 

r — 

LO 





CO 




1 — 






CVJ 


co CXD 






CO 


CO 




s 


LO 


CO 


"> 


X 

CO 


1 


r — 


CO 


CO 


CO 


TM Offs 















^— i 




CVJ 






CVJ 


itNum 

1 13 


CO 






LO 


LO 


r-— 




LL_ 


CO 






_ ; CO 




CO 

□C r — 




CO 


-" CO 










14/20 



C\J 
CO 



rvj 

CD 



CO 
CO 



CO 














m— - 


— » — 
















m 










CO 










r \ 




• » • 




• • • 














cvj 










CO 











7 



CO 
CO 
CO 



CO 
CO 



1 



CT) 
CO 



CO 



X 



CO 



X 

II 

co 



oo 



I 

CVJ 
CO 



CO 



n r 



CD 




CO 



X 
II 
CO 



I 

CVJ 
I 

CVJ 

oo 



CO 



CO 



X 

II 

CO 



CVJ 



CO 
CVJ 

CO 



CO 



CO 



CO 



15/20 




16/20 




17/20 




19/20 




QJ 



co 



co co 



co •■ 



CO CO 



QJ 



c_> 



CM 
I 



CO 



co to 



CO 



CO co 



QJ 



cu 
co 

CO QJ CO 

t 1 CD 

-eC CO 



II 



co cr 

QJ CO 



OJ 



CO 



CO 



CO "CO 
I I CO I 



c_> 



CO 



OJ 



CD 
OJ 
X 



I 



I 



CO 



CO CO 



CO 



CO CO 



QJ 



CD 



CO 



CO co 



QJ 



CO 
OJ 

■+— » CO 
CO Q 

OJ r — i 
x -^c 
QJ IJ 



CD 



QJ CO CO 



CO 








* 


i_r> 












OJ 






CO 


















CD 








QJ 


-f- 






X 






co 


OJ 




CO 








OJ 








CO 




1 — 1 


co 




CO 






ro 






1 — 1 


c_> 







c_> 



c_d 

QJ 



C\J 
I 



CO 



co 



CO 



CO 



CO 

QJ CO 



CD 



CO 



CO OJ 



ii 



co 
cu 



CO 
CU 



CO co 



CU 



CO CO 



CU 



CU 



II 
CVJ 



QJ CO CO 



-■— • CD 
CO ZD 

C_ CU c_ 

CO -t— • 

CO CO 

cz ro cz 

I 1 CO — i 



CD 



co - — 

OJ CU CO CO 





















































4 
























• 








1 — t 












































OJ 




H— 1 














C\J 










cvj 








C-> 


















QJ 




cu 








CD 
























1 






CO 








1— 1 


















1 1 










t—t 












CU 
















CU 




X 


























CU 














CU 






c_> 












CU 










aj 




CD 








CO 


CO 






CO 
















QJ 








CO 






















CD 




































CO 










-1—4 


CU 


CU 




CU 














CO 






















CO 




CO 














CO 


CO 












CO 




CO 






CO 




co 












CO 








ro 
























Ol- 
























OJ 




c_> 








OJ 




CO 


QJ 












QJ 










QJ 


ca 




CO 




* 










CO 






1 








co 




CO 


C_> 




ro 




CO 














CVJ 


CO 






CO 




CO 


co 


QJ 


CO 




CO 






II 


CO 


CO 






II 


CO 


CO 
















co 
































OJ 






II 


1— 1 


CU 






















QJ 






rsj 




QJ 






ro 






CO 


co 














CO 


-♦- 








co 


QJ 




CO 


CO 


-♦- 






CO 


CO 


-t- 




ro 


c_> 










CU 






CO 


CO 








CO 


CD 






CO 


CO 


CO 






CO 


c_> 










CD 






• 












CO 


C_> 


C_> 










CO 






































o 




























CO 




- 1 — t 






c_> 




c_> 












QJ 






CO 










c_> 










CO 


CO 












c_> 


CO 






QJ 


CO 






* 


CD 


CO 






• 


c_> 


co 






























































1 — t 


QJ 








CO 




1 — 1 




1 






CO 








1— 1 


















CO 














CO 




CD 




CD 


CO 








CO 




CD 






CO 


QJ 


CO 






CU 


QJ 


CO 


1 






CU 


CU 


CU 






CU 


CO 








QJ 


QJ 








QJ 






CD 










CO 








c_ 


CO 




QJ 






CO 










CO 








i 




c_> 










1 




c_> 














1 




CD 






l 




c_> 








CU 










CU 










CO 


QJ 


QJ 








QJ 






CO 




QJ 






CO 






. CU 




CO 










CU 








c_ 










QJ 










QJ 






CO 










co 




CO X 










CO 


CO 




CO 










CO 















CO 








CO 








CO 




















co 




X 





CO 



CO co 



QJ 



CO 



CO 



CO 
CD 



CO 

ca 



co 

■— « CO CD 



CO 



CO 
CO 



CO 



CO ^cC CO 

QJ ii • 

CO TZZ CO 

cu c_ 

U I— p H— * 

CO C£ 

CO 



co 

CO 
QJ 

CO 

QJ 



CO 



CO CO 



CO 



C3> c-O 
CO CO 

II cz 
CO . . CO 

cu c\j *^-» 

CO CO 

OJ c_ c_ 
u_ -»— » 

CO CO 

CO 



CD 



II 



CO 

qj m 

CO CO 
QJ C_ f 

u_ » 

CO CO 
CO I 1 



CD • • 

CO CD . . 

QJ -^J- 

co "co ^ 

OJ (_ C_ 

U I— » -t— • 

CO CO 

CO I 1 



CO 



7 



7 



7 



7 



7 



co 



in 



